Céng ty Hoa Chéat Xay Dung Phwong Nam
PHAN HAI

THI DU TiNH TOAN

THI DY 1. Thist k& san sudn cé ban dAm theo céc 36 lidu sau:

1- So dd san theo hinh 1. ' _

2- Kich thu6c tinh tu giita tryc dAm va tryc tudng !, = 2,1 m; [, = 5,6 m.

Tudng chju lye, ¢é chidu day ¢ = 34 cm.

3- 8an nha sAn xuft cong nghiép nhe, cfu tao mat san gdm ba 16p nhu trén hinh 1.
Hoat tai tiéu chuéin P, = 1000 kG/ m?; n = 1,2.

4- Vat lidu - batong mac 200, 6t thép cha ban va cdt dai clta dAm loai Al, c¢6t doc cta
dAm loai ATI.
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Hinh 1. 8a 45 san

1.6 ligu tinh toan cua vét ligu
Bé tong méc 200 ¢6 R, = 90 kG/em?%; R, = 7,5 kG/em?.
C6t thép Al ¢ R, = 2100 kG/em?;, R, , = 1700 kG/cm?.
C6t thép All c6 R, = R’, = 2700 kG/em?; R,, = 2150 kG/ em?.

li. Tinh toén bdn
1. So 85 bdn san
Xéttis6halcanh 6ban . 1, =5,6m > 2/, = 4,2 m.

-Xem ban lam viéc mot phuong. Ta cd san sudn toan khéi ban dam. Cac dam tif truc 2
dé&n truc 5 1a dAm chinh, cdc dam doc 14 dAm phy.

D& tinh ban, céi'mtft dai réng b, = 1 m vudng géc v4i dam phu va xem nhu mot dam lién
tuc (h.2). -

2. Lua chon kick thude cdc b phan

Tinh so bo chi®du day ban theo cong thitc (1.2) vdi m = 35 cho bén lién tuc, 14y D = 1,3 vi
tal trong P = 1000 kG/m2 1a khé lon. A =(1,3/3 5). 210 = 7,8 cm. Chon i, = 8 cm.
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Dam phu. Nhﬁ?@ﬁ‘ﬂ E}/ Hpa- @Bé& ?éﬁ)é 9‘1:5{1@ BJIBJ’t%ElQo%{@Wm tai trong 16n nén

chon m, tuong d&i bé, tinh so bs véi my =183 co hdp = (1/13). 560

= 45cm, b = 20 cm.

= 43 em, chon

Dém chinh. Nhlp dam chinh /; = 6,8 m. Chon %, khoang 5 ly="70cm,lay b, = 28 cm.
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Hinh 2. So dé tinh todn ciia d&i biin

3. Nhip tinh todn ctia bdn

Nhip gita I = I, - b, —21 0,2=19m.
b 4 ¢ hy, 0,2 0,34 0,
NhipbienZ, = I, - £ - — +—2 =21- 2 .7 +— =18Tm
2 2 2 2 2 2
. 1,9-1,87
Chénh léch giita cdce nhip: 1o 100% = 1,6%
4. Tdi trong rrén bdn
Hoat tai tinh todn p,, = 1,2. 1000 = 1200 kG/m?.
Tinh tai duge tinh todn va ghi trong bang sau
Cac lap Tiéu chuéin n Tinh toan
- Vita xi mang 2 em, yo = 2000 kG/m’
" 0,02 . 2000 = 40 40 1,2 48
- Ban bétong c6t thép day 8 cm =
0,08 . 2500 = 200. 200 1,1 220
- Vita trat 1 cm, yo = 1800 kG/m> 18 1,2 21,8
Cong 289,6

Léy trdn g, = 290 kG/m?.
Tai trong toan phan g, = 1200 + 290 = 1490 kG/m?.
Tinh todn v6i dai ban rong b, = 1 m, cd ¢, = 1490 kG/m

5. Tinh mémen

Theo céng thic (2.1). O nhip giita va gi giita

g, > 1490.1,9% .
g =Mg=_o = — o =336kGm.
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(0 nhijp bién va géi thi hai
Cong byt Hoa th)(&?il Dung Phuong Nam

‘ Mopy = My,
6. Tinh cd't thép
Chon g, = 1,5 cm cho moi tigt dién
h,=8-15=6,5cm.
O g6i bién va nhip bién

M M 47400
, = s = = 0,125 < 0,3;
Rnblho 90.100.6,5 380250
v = 0,5[1 +VI 2, 0,125] = 0,033;
M 47400 < ,
Fa = = - = 3’?2.\cm .
Ryh, 2100.0,933.65 :
y . 100 . 3,72 0.57%
m tra = — =10, .
% # 100 6,5 _
Dy ki&n dung c6t thép @ 8, f, = 0,5 cm?, khoang cach giita céc cOt 58 1a
100. 0,5
a=——— =134 cm.
3,72

Chon @ 8, a = 13 cm, c6 F, = 3,87 cm” (xem bang II ctia phy lyc).

O géi gilta va nhip gi@ia, v6i M = 33600 kGem tinh dugec A = 0,088; y = 0,954;
F, = 2,68 cm2,

Dung @ 6, f, = 0,283, tinh raa = 10,97 cm.

Chona=11em. V4i® 6;a = 11cmcé F, = 2,57 cm?.

Tai cdc nhip giita va g6i gnia & trong viing dugc phép gidm 20% cbt thép co
F, =08.258= 2,06 cm?2,

,06

Ti1¢ c6t thép u = 100 65 0,0031 = 0,31%.

Chonding® 6,2 = 13cmcé F, = 2,18 cm?,

Kiém tra lai chipu cao lam viéc 2. Ldy 16p bao vé 1 cm. Tinh lai, v4i tiét dién dung ¢ 8
cé h, = 6,6 cm, ti1&t dién dung @ 6 ¢ k, = 6,7 cm d2u xAp xl va nghiéng v& phia l6n hon so
véi tri s da dung d€ tinh todn la 6,5 cm, diing digc va thién v2 an toan.

Cét thép chiu mémen Am

Vé6i Py, = 1200 > 3 g, = 870 kG/m?, 14y doan dai tinh todn cia c8t thép bang
0,31=0,3%x1,9=0,57m{v = 0,3). Doan dai tif mit c6t thép d&n truc d&m sé la:
0,67 + 0,2/2 = 0,67 m. V6i h, = 8 cm cd6 thé ti&t ki¢m c6t thép bang cdch uén
ph8i hop. Doan thing tit di€m uén dén mép dam la 1/6 I = 1/6 x 1,9 = 0,32 m,
tinh d&n truc daAm sé& 14 0,32 + 0,1 = 0,42 m. (xem h.3).

7. C8't thép diit theo cdu tao

Cé6t chju médmen Am dat theo phuong vudng gdc vai dam chinh, chon ¢6, a = 20 cm, ¢
dién tich trong m6i mét cta ban 1a 1,41 em? 16n hon 50% F_ tai g6i tya gita ctia ban
(0,5.2,58 = 1,29 cm?).

Ding cac thanh c6t mi, doan dai d&n mép d"im (1/4\ ! = 0,475 m, tinh dfn truc dim:
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0,475 +0,28/2 200G D 192 G0 ES K2V Y LAUS RSN . 124 em, k€ dén hai
mdc vudng 7 cm. Chidu dai toan thanh: 124 + 2 . 7 = 138cm.

Cét thép phan b8 & phia dudi chon ®6 a = 30 cm, ¢ dién tich ti€t dién trong méi mét ba
rong ctia ban la 0,283, 100/30 = 0,94 cm®, 16n hon 20% c6t thép chiu luc gitta nhip (v&i nhip
bién: 0,2 . 8,72 = 0,74 cm?; nhip giita: 0,2 . 2,06 = 0,4 cm?).

Trén hinh 3a thé€ hién bg tri ct thép trén mit cit \}uOng gdc vdi dam phu & trong pham
vi gitta truc I va truc 2, cing nhy giita true 5 va truc 6 cia mat bing san, dd la pham vi
chua gidm 20% c6t thép. Mit cdt th€ hién ba nhip cta ban tif truc A dén truc B. C4u tao cua
béan tit truc C dén truc D 14y theo d6i xding vdi doan duge vé. Cc 6 ban d vung giita, tit truc
B dé&n tryc C duge cfu tao giéng nhu & ban thi ba, xem 14 6 ban giita.

Tit truc 2 dén truc 5, c6t thép & cac 0 ban gita duge gidm 20%, mat cit cda ban cing thé
hién nhy trén hinh 3a trong dd cac khoéng cach cot thép tit 6 thd hai trd di 14y 1a a = 260
thay cho a = 220.
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Hinh 3. B& tri 31 thép trong bin
© a) milt cdt vubng gdc véi diim phy trong dogn gitka truc 1 va truc 2, ciing nhie doan gitta truc 5 va tryc 6; b) mit cdt vudng géc
v&i cdic dm chinh; ¢) Vang cic 8 ban dirge gidm 20% ¢85t thép.

Iil. Tinh to4n ddm phuy
1. So db tinh

Dam phu 14 d&m lién tuc nam nhip.

Doan dam géi 1én tudng 14y 14 S; = 22 cm. B# rdng dam chinh da giai thigt b
Nhip tinh todn la

= 28 cm,
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 Nhip gittn = 1, - b,, 2316 Bab193 §57@t Xay Dung Phuong Nam

0,28 0,34 022
5 "2 + 2 = 5,4 m

54 -5,32
Chénh léch gia cac nhjp —5—4—— 100% = 1,56%.

?

- Nhjp bien I, = 5,6 -

So dd tinh tosn nhy trén hinh 47
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Hinh 4. So db tinh toén vi ndi lec trong diim phu

2. Tdi trong

Vi khodng céch gilta cdc dAm ddu nhau, bang [, = 2,1 m nén:

- Hoat tai trén dAm p, = p, I, = 1200 . 2,1 = 2520 kG/m.

- Tinh tdi g4 = g,{; + &,»

trong dé g, = 0,2 (0,45 - 0,08) 2500 . 1,1 = 204 kG/m;
84 = 290.2,1 + 204 = 813 kG/m.

T4i trong tinh toén toan phin ¢4 = 2520 + 813 = 3333 kG/m.

2520
miss L =22 310
g 813

3. Néi luc

Tung d9 hinh bao mémen: M = g, I*.

1

Tra bang d€ 18y hé s8 § va k&t qua tinh todn trinh bay trong bang 1. Mémen &m & nhip
bién triét tidu cach mép gbi tua mdt doan x = k! = 0,289, 54 = 1,66 m. Momen duong
triét tiéu cdch mép g6i tua giita mét dean 0,157 = 0,15, 5,32 = 0,798m. Tai nhip bién:

0,15.5,4 = 0,81 m.
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QBT = o 6. 3333 x 5,4 = 10800 kG;
0,5.3333. 5,32 = 8866 kG.
Hinh bao mémen va bi€u db lyc cidt thé hién trén hinh 4.

Q' =

. Béng 1. Tinh todn hlnh beo mdmen cia dim phy )

Q. =

Nhip, Gl tri Tung d8 M, kGm
tiét dign clia Mmax clia Mmin M max Mmin

Nhip bién

GSi A 0

1 0,065 6317

2 0,090 8747

0.425 / 0,091 8844

3 0075 7289

4 0,02 1944

G&i 8- TDS - 0,0715 - 6949
Nhip 2

6 6,018 -0,0354 1698 - 3339
7 0,058 - 0,0166 5471 - 1566

05/ 00625 5896

8 0,058 - 0,0146 5471 -1337

9 0,018 - 00294 1698 - 2773

GSi ¢-TD.10 - 0,0625 - 856

Nhip gida

1 0018 - 0,0282 1698 -2660
12 0,058 ".0,0106 5471 -1000
05/ 0,0625 -0,0108 5896 -1000

Chii thich: O nhip bien, I, = 54 m; g40,% = 97190.

Nhip giita, I = 5,32 m; §, 1% = 94332kG.m
4. Tinh todn c6't thép doc

Cé R, = 90 kG/em?% R, = R’, = 2700 kG/ cm?

a) Vé: modmen 4m. Tinh theo ti&t dién chit nhat & = 20em, i = 45 ¢m, gia thlé’t a = 3,5
=45- 3,56 = 41,5 em.

Tai géi B, véi M = 6949 kGm

CoA < A,

= 0,3.

y=05[1+vV1-
http: //V|etnam1

M

694900

2
R_bh,

" 90.20. 41,52

. 0,224]

=

= (0,224,

Zh.bom
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§0ng ty Hesagohat Xay Dung Phuong Nam

Ryh,  2700.087.415

4]

a

7,13 -
Kiém tray = ———— . 100% = 0,86% > u . .
#= 2oxa15 Hmin

Tai g6i C, v6i M = 5896 kGm, tinh dirOc A=019;

y = 0,804; F, = 5,88 ecm?; 4 = 0,71%.

b) V&I mbmen duang. Tinh theo ti&t dién chit T cd4nh trong ving nén. L&y h.=8cm.
O nhip giita, dy¢ kién a = 3,5 cm; h, = 41,5 cm,

o nhip bién, mdmen 16n, cd kha niang ding nhidu thanh c6t thép, du kle’n a=4,5cm;
h, = 40,5 cm.

D€ tinh b2 rong cénh b 14y C, bé hon ba tri s8 sau:
- mt nita khodng cdch hai mép trong ciia dim: 0,5. 1,9 = 0,95 m.

%zd =%. 5,32 = 0,88 m.
9h, (b, = 8em > 0,1 h = 4,56 cm) bang 0,72 m,
Tinh b, =b + 2c, = 20 + 2. 72 = 164 em.
M_=Rp h (h,-05h) =
= 90. 164 . 8(40,5 - 4) = 4309920 kGem, 16y tron s6 M, = 43100 kGm.

CéM,,, = 8844 < M. Tryc trungal;iigga cénh,

Tai nhjp bién: A = g T ————— =0,0365
Do 50. 164. 40,5
y=056[ 1 +v 1.270,0365]1 = 0,98;
884400 2'
F = = 8,25 cm"”.

4 2700.0,98. 40,5
Tai nhjp giita v6i M = 589600 kGem; = 41,5
tinh dugc A = 0,0232; y = 0,988; F, = 5,33 cm?.

N&u nhan xéth, = 8 cm < 0,2 h, ma diing cong thic ghn diing (3.9) sé tinh dugc
F, = 8,97 va 5,82 cm?.

Kiém tra tl 86 c6t thép

. 8,25
O nhjp bien g =———— . 100 = 1,02%.
20.40,56
O nhio i 5,33 . 100 0.64%
nhipgitta g =—— =0, Sp .
p gt M 20416 Hin

5. Chon va b6’ trt c6't thép doc

D& cd duge cAch b trl hgp M cAn so sdnh phuong 4n. Truée hét thn t8 hgp thanh cd thé
chon cho cédc ti€t dién chinh. Trong bang 2 chi méi ghi cdce ti6t dién riéng biét, chua xét d&én
sy phdi hgp giita cdc viing, dién tich cdc thanh duge ghi kém & phia dudi.

http://vietham12h.com
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Tiét dién Nhip bién Gé& 8 Nhip 2 va gida Géi ¢
Dién tich Fa 825 713 5,33 5,88
cln thiét .
3abi6+2P 2 2P 14 + 2D 2d15 + 4 3P
829 em? 71 cm? 555 cm? 603 em?
céc thanh
va 3p¥+208 2D 14 + ad 12 2P 12+2P 14 40 1
dign tich 8,64 76 5,32 616
3dw+dP8 2P1s+ D16 2b1u+ P8 abiz+ Py
tiét dién
8,57 7.1 562 6,06
5D 14 3D
7.69 6,03
Mét s6 phuong an bd tri c6t thép duge ghi trong bang 3.
Béng 3. M4t s& phucng &n b¥ trf c8t thép
Tiét dign
Nhip bién G6i B Nhip 2 Géi C Nhip gida
7 abBr2d12 | 2bw+20® | 2B 12+ 201 3d 16 24 12 + 2D 14
2 3p1a+a2d6 | 5P 2bw6+ P 3D B 3P 18
3 3d1u+2016 | 5P 2hbiz+ra2d 15 | 4Pu 212 + 20 14

Nhan xét: Phuong dn 1 chon c6t thép co 'dién tich khd sdt v6i yéu chu,phéi hop duge
2916 giita nhip bién vai gbi B va 2014 gitta nhip 2 va géi B. Khong phdi hgp dugde c6t thép § -
g6i C va nhip bén canh.

Phuong 4n 2 6 thé ph6i hgp t6t c6t thép gita cde ving, chi diung hai loai duding kinh,

mé&i hang chi dit ba thanh (dé& d8 béténg) nhung dién tich khong duge sat.

Phuong an 3 phéi hgp khaé tét gilta cac viing, dién tich chon khd sat nhung & nhip 2, nhip
gilta va gdi C dung bdn thanh, néu dat mét hang thi tuy vAn bao dam khoang hd la 3,4 cm
nhung hai chit, n€u dat thanh hai hang thi giam 4.

Phuong 4n 3 duge thé hién trén hinh 5 trong dd chl rd cdc thanh duge dung phéi hop

gura cdc doan

2414

1 .

[

NHIO BIEN

Hink 5. BE tri cdt thép chiu luc trong cdc (i€t dign chinh cita dim (P.A3)

—

2¢/4O

l[_f

AN

14

1L,

2Rz |
_@
Gbr ¢ NHIP GRIA

NHIP 2
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Céng ty Hoa Chéat Xay Dwng Phuong Nam
6. Tinh todn c6't thép ngang
Truée hé&t ki€m tra diéuu kién han ché @ < k_R bk cho tiét dién chju luc cat 16n nh4t
QT = 10800 kG, tai dd, theo c&t thép da bé tri, cé A, = 40,2 cm
k R bh, = 0,35.90.20. 40,2 = 25326 kG. '.
Thoéa mén didu kién han ch&.
Kiém tra didu kién tinh todn @ < 0,6R bh .

G&i cd luc cit bé nhat 14 @, = 7200 kG tai cdc tist dién ghn g6i A cd A = 42,2 cm (ubn
2@ 14, chi cdn mdt hang c6t thép) _
0,6 . R, bh, = 0,6.7,5.20.42,2 = 3798,
Xay ra @ > 0,6 R, bh, nén cin phai tinh todn c6t dai.
Tinh cho phan bén trai gbi B v6i @ = 10800 kG va k= 40,2 cm.

Q° 10800°
= 3 = 5 = 60,1 kG/em.
8 R, bk, 8.7,5.20 . 40,2

Chon dai @ 6, f; = 0,283 cm?, hai nhénh, n = 2, thép Al c6 R, 4 = 1700 kG/cm?,
Khoang cach tinh toan
R, 4 nf, 1700.2.0,283

U, = = = 16 cm.
qﬁ 6011 :

e

1,6 RbR 2 1,5.7,5.20.40,27
max T g 10800
Khoang céch cfu tao, vdi A = 45 cm, U = 15 cm. Chon U = 15 em.

Khong cln tinh todn thém cho cdc g6i khac vi v6i @ bé hon, tinh duge U, 16n han nhung
theo di2u kig¢n cfu tao viAn phaichon U = 15 em.

= 33cm.

7. Tinh todn, vé hinh bao vit liéu

O nhjp, dudng kinh c6t thép nhd hon 20 mm, 14y 16p bao vé bing 2 cm. O géi tua, c6t
dam phy ndm dudi c6t cia ban do dd chi®u day 16p bao vé thuc t& ciing 12 2 cm, khoang hé
gilta hai hang c6t thép 1a 3 cm. Tt chi®u day 16p bao vé va b6 tri c¢6t thép tinh ra @ va i cho
tirng tigt dien.

Ké&t qua tinh todn kha ndng chiu lyc ghi trong bang 4. Moi tiét dién d2u tinh theo trudng
hop ti&t dién dat c6t thép don.

Rqlas 1-2 .M =RFyh
a = WvY=1- — My = R OYA .
R bh, 2 |

Véi tist dién chiu mémen duong thay b bing b (164 cm).
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Céng ty Hoa Chéat Xay Dwng Phwong Nam

Bing 4. Khd niing chiu lye cde cdc tIt dign

Tigt dign S6 lugng va dign tich 8t thép fo, a ¥ Mg

cm kGm
Gida nhip bién 20 16 + 3P 14 - 864 cm? 414 0,038 0,98 9464
Canh nhip bién ubn 2P 14 con 2P 16 + 14,556 422 0.024 098 6208
Canh nhijp bién | uén ® 14 con 20 16, 4,02cm? 42,2 00174 099 4534
Trén géi B 5d 14, 7.69 40,2 0,287 0,856 7144
Canh gdi 8 uén hodic cit P 14 con 4D 14, 6,18 40,2 023 0,885 5017
Canh gé6i B Ubn hodc ct 2D 14 con 20 14.308 em? | 423 | 0109 095 3341
Nhip 2 2d 12 + 2 14, 532 cm? 423 0,023 098 5954
Canh nhip 2 udn 20 14 con 24 12, 2.26 cm? 42,4 00098 | 099 2561
G6i € 4®14, 6,16 cm? 423 0218 0,89 6261
Canh géi C cét hodc uln 20 14 con 2 14, 3,08 423 0,109 085 aza,
Nhip gida Gidng nhip 2

o] nhip 2 ¢ bén thanh, du kién dat doc lap, khéng phéi hgp uén 1&n g6i B va gdi C. Thong
thudng trong dim san, néu khong uén d€ phdi hap cdt thép gila nhip va trén gdi, cing nhu
khéng udn d&€ ké&t hop lam c6t xién thi ngudi ta dem t4t cd cdc thanh dat bén dudi neo vao
g8i tua. Tuy vay d€ ti€t kiém thép cd thé cit bdt vai thanh hoac uén lén thanh c6t xién cdu
tao, dem neo c8t thép vao phia trén, la viing chiu nén do mémen duong. Duéi day trinh bay
theo phuong phap u6n nham lam thi dy minh hoa cho viéc van dung li thuyét tinh toan.

Sau khi u6n 2® 14, kha nang cia cdc thanh con lai 1a M, = 2561 kGm (xem béng 4)
Duya vao hinh bao mémen, d tiét dién 6 cd M = 1698, ti6t dién 7 ¢d M = 5471 suy ra tist
dién ¢ M = 2561 nam gilta tiét dién 6 va 7,cach mép géi B mdt doan 131 cm. Dd 1a tigt
dién sau cua cac thanh duge udn. Chon diém cudi cla doan uén cdch mép g6i 116 cm, ndm
ra ngoai tist dién sau. Diém udn cach tam gdi: 116 + 14 = 130 cm.

Tim di€m cét 1y thuyét thanh 2 bén phai géi B. Nhitng thanh con lai c6 M, = 5917 kGm.
Dua vao hinh bao momen tim tigt dién ¢6 momen am 5917, Do 1A tiét dién ndm giGa tiét
dién 5 c6 M = 6949 va ti€t dién 6 c6 M = 3339. N6i suy (h.6) cd x, = 30,4 cm.

Tinh todn doan kéo dai W trong d6 14y @ 1a d8 déc cua bifu db momen. Dam phu chiu tai
trong phan bg, bidu dd modmen Ja dudng cong, xdc dinh d¢ doc coa bigu db tuong ddi phic
tap nén ldy gan ding Q theo gid tri luc cat. Tai mat cat li thuyét voix, = 30,4 cd Q; (h.6)

N 0,51 - x, p_ 266 - 30,4
i = 051 B " 966

Phia truéc mit cAt If thuyét cd bt xién nhung nd & khé xa nén khéng ké vao tinh todn,

Q, =0 :

. 8866 = 7853 kG.

R_nf, 1700.2.0,283
94 = ad /d = = 64 kG/cm,
U 15
0.8Q - 0,8.78563
W= -’__Q_.&‘-p 5d =——— + 5.1,4 = 56cm,
2qy4 2.64

56 > 20d = 2888 ItethamtZh.com

51



Céng ty Hoa Chéat Xay Dwng Phirong Nam

5349

. X,
| aemed T E 0wl

Y
‘BL&-

_[——!J'___,L 5
‘IZ
. 4 [_ .ﬂ,_,,___-_ﬂ__*_

B e

A

4866

Hink 6. So &8 tink véi mit cdt i thuyét vi wén cdc thanh
' Di€m cét thyc t& c6t thép cach mép goi tua mot doan: x, + W = 30,4 + 56 = 86_,4 cm,
Mlﬁ trén-éﬁa c6t xién cach mép gbi 116em ( cach tam goi 130cm). Cot xién nam 11goai pham
vi doan kéo dai W nén khong k& nd vio trong tinh todn la ding.
Tuong ty, tim mat cit l{ thuyét cta hai thanh s§ 3 bén phai géi B. Vi cac thanh con lai
¢é M 4 = 3341 kGm Tinh dugc x, = 106,3 cm, @,, = 5323 kG.
Trong doan kéo dai cia cac thanh nay cd 16p c6t xién vita nén trén. Doan thang tit mat
.cé.t H thuyé&t dén di€m dau cbt xién: W, =116-106,3 = 9,7cm < W, = 20d = 28cm.
C6t xién ndm trong doan W, vay phai k& nd vao trong tinh todn.
F, = 8,08 cm?% R, = 2150 kG/em?, a= 45° sina = 0,707;
Q, = 2150.3,08. 0,707 = 4681 kG;
0,8.5323 - 4681
W, =—
2.64
W, < W, +5d=97+7=167cm.
Dodng thai, theo yéu cu cfu tao W = 20 d.
Lay W =20d = 28 em.
O bett trai gbi C, cAt thanh s8 7 (gdm 2 14 tit nhip giita udn 1én kéo qua géi), cac thanh
con lai cd M4 = 3341 kGm. Tim mat cit I thuyét.

V6i M = 3341, theo hinh bao momen tim dugcx; = 87 cm cdch mép trai g6i C. Tinh duge
Q,; = 5966 kG. O phia trusc mat cit li thuyét cd cbt xién, dau trén cida ct xién cach mép
g6i C mot doan 116 cm (tuong ty nhu bén phai gdi B)

W, = 116 - 87 = 29 cm.
Khi khong ké dén c6t xién, tinh duge

-0,8. 5966
W,=———— +5.14=44cm;
2.64 |
W, < W,
Vay ciin k& c6t xién vao trong tinh todn. Gia trj @, tinh tuong tu nhy phin trude, duge
Q, = 4681 kG,

+ 51,4 =4cm;

http://vietham12h.com
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0,8.5966 - 4681
W,= —————  +514="T7cm.
2.64

LEyW=W +5d=36cm >20d = 28cmd6ngthbl360mbéhonwz—44cm

Trén ban vé thi cong ngudi ta thudng xdc dinh doan dai cua cdt thép tinh ti truc gdi tua
dén miit c6t thép, ki higu l1a Z

b
z, =% +x, +W = 14 + 30,4 + 56 = 100,4 cm, ldy tron 100 cm;

b
zz_f +2,+ W=14 + 106,3 + 28 = 148,3 cm, 16y trdn 150 cm;

=14 + 87 + 36 = 137 cm.

Céc doan nay dugce thé hién trén hinh vé bé tri c6t thép (h.7).

Kidm tra vi tri udn ciia cft xién & bén trai gdi B theo cac digu kign quy dinh cho dlé’m bat dau
va di€m két thie. Khi xem ufn c6t xién tit trén xudng, cé diém bit dau 1an lugt cdch truc géi tua
12 40 cm va 90 cm - (cAch mép gbi 1a 26 va 76 cm). Udn thanh s6 2 c6 26 > A j/2=21cm, théa
mén digu kién vé di€m dau. Di€m cudi, tinh theo hinh hoe, cach mép gbi mot doan Z, =66cm
(cach tam gdi Z,= 80 cm). Tai day cé M = (6949/156} (156 - 66) = 4000 kGm. Kha néng chiu hic
cta ti&t dign sau khi uén da tinh d bang 4 1a

M4 = 5917 > M = 4000 kGm.

Né&u mudn tim tiét dién sau, tai d6 M = M, ta tinh x, (h.6).

Cé Z’, = 66 > x, - di€m k&t thic udn c6t thép tit trén xudng ndm ra ngoai tist dién sau,-
USn céc thanh s6 3 gdm 2 14 tai tiét dién cach truc g6i mot doan Z; = 90 ¢m, cAch mép
2’ = 76 cm. Khi uén hai thanh nay thl kha nang chiu lyc cia tigt dién trudc khi uén chinh
la M, = 5917 va tiét dién vita xéc dinh véi x, = 23 cm chinh la tiét dién truéc cha 2P 14
sép uén. Khodng cédch 76 - 23 = 53 cm > h /2, théa mén quy dinh. Sau khi uén cd

M 4 = 3341 kGm.

Tai ti6t dién cd M=0, cit 1y thuyét hai thanh con lai, M,y = 0. Tu d6 tré di dung 24 12
lam c6t gia c4p tao, ndi vao véi 20 14,

Theo céch thidc vita trinh bay trén tién hanh kiém tra cdc thanh va ké&t qua thé hién lén
hinh bao vat lisu (h.7).

Kiém tra neo c6t thép
Cét thép & phia dudi, sau khi udn, cét, phai bdo dadm s6 con lai duge neo chédc vao géi.
O nhip bién, F, = 8,64 cm?, c8t neo vao g6i 2d 16 ¢6 dién tich 4,02 cm?,
4,02 cm? >( 1/3). 8,64 = 2,88.
Doan c6t thép neo vao géi bién ké ty do.
C,210d=10.1,6=16em.
Doan dam ké lén tudng 22 cm, bdo dam dii chd d€ neo cdt thép. Doan neo thuc t€ 14y
bang 22-3 = 19¢m
Cét thép o nhip giita, F, = 5,32 cm?, 36 neo vao g6i 24 12 cd dién tich 2,26 cm?,
Béao dam 2,26 > (1/3). 5,32 = 1,77 cm?.
http://vietham12h.com
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IV. Tinh toakoé¥i) dhidHOa Chat Xay Dung Phuong Nam
1. Sa db tinh fodn l
Dam chinh la dAm lién tuc ba nhip . Kich thusc dAm da duge gid thi&t : b = 28cm,

h = T70cm. Chon canh ¢ua cot b, = 30cm. Doan dam chinh ké I&n tudng ding bing chidu

day tuong la 34cm. Nhip tinh todn & nhip giita va nhip bién ddu bing ! = 6,3m. So db tinh
todn vé trén hinh 8. '

7 J00 300 . -
J - |7}
2100 2100 | 2100 W 2100 2100 | 2100
T s3ge Y6300 ) 6300
[ } { i { { 4 i
AN iy > A
6300 6300 6300
Lo ] e ]

Hinh 8. Se dB tinh (odn dim chinh

2. Xdc dinh tdi trong
Hoat tai tap trung P = p4l, = 2520 . 5,6 = 14112kG = 14,112t.
Trong lugng ban than dim dua v thanh cidc luc tp trung

G, = 0,28(0,7- 0,08).2,1.2,5.1,1 = 1t (1dy tron s8).
Tinh tai do dAm phuy truyén vao

G| = g4l, = 813.5,6 = 4553 kG = 4,55t.
Tinh tai tdc dung tap trung

G=G, +G, =455+ 1 =555t
3. Tinh va vé bi€u db mémen

Lgi dung tinh ch&t d6i xdng ctia so dd tinh todn d€ v& biéu dd moémen theo cach t8 hgp
(h.9)

a) Biéu dd M
Dang s6 lidu & bing IV cla phu luc tra hé s8 «, tinh M, = aGl = «.5,650.6,3 = 34,965.a
b) C4c biéu db Mpi :
Xét bén trudng hop bat lgi cia hoat tai 1, 2, 3, 4 nhu trén hinh 9b, ¢, d, e
Mpi =abPl = 14,112.6,3.a = 88,90566.a
K&t qua tinh toan ghi trong bang 5.

Trong so dd Mp, va My, con thi€u a d& tinh moémen tai cdc tiét dién 1, 2, 3. D& tinh toan
M, cin tim thém M_.

http://vietham12h.com .
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At 2 8 3 4

AL A -
W 3 N \l\l/"”& '

4,532
5454

3 P .
o My = 29,635
11,824 ‘//
P P
5 47 e {4 N =27,65
® \Q[/ Moy * )
21,683 A\M A
A 8
25,694

BN T A '
) w
@ . & @ Mp2 o =
8 S o N[\ M; M.=7 112
NN M5 [ /]:) h
CA N
A\? ’ i
P
& -] = AT
. ® ‘g h—__/ Mp-.?
&
20,418

BN} |

&) . ) P WMM

Hink 10. Sa 43 tink toin b8 trg momen
& mdt s& Liét dign

304
807

7
2
3,912

Hinh 9. So 45 tink momen trong diim

Béng 5. Tinh toén va t8 hgp mémaen

Tiét dién
So db 7 2 a 3
Mg o 0,244 0,156 -0,267 0,067
M 8532 5,454 5,336 2,343
L 0,289 0.244 -0,133 0133
Mpy M 25,694 21693 1,824 1,824
: a -0,0445 -0,089 -0,133 0,200
Mps M -3,956 7,912 11824 17,781
@ -0,31
Mpy M 20,418 1,201 -27,65 8,831
a 0,044
Mpy M 1304 2607 39w .
Mrax 34,226 27,147 5424 20124
Meyin 4576 2458 -36,986 -9,481

http://vietham12h.com
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Voi sa dd M Céand, ty dpda Gloalk¥osdermg Rhong Nam
Dem cat roi cdac nhip AB, BC.

Vi My, c6 M| =3 . My =7 . 3,912 = 1,304 M, = 2,607.

V&i Mp,, nhip 1 va 2 cd tai trong, tinh M_ ctia dAm don gian ké 1én hai géi tu do.
M, =Pl =14,1122,1 = 29,635 tm; '
27,65

M, = 29,635 - 1~ = 20,4318tm;
2
M, = 29,635 - 5 27,65 = 11,201tm;
M, = 29,635 E 27,66 51_12__ 8,831t
kN 3 - 3 . ) = 3 = m.

Dua céc 36 ligu viia tinh duge vao bang 5

c) Bidu dd bao mémen

Tung d6 cta bi€u db bao mdomen

M . =M;+maxMp M . =M, + minM; .

Tinh todn M, va M_, cho ting tiét dién va ghi vao hai dong cudi bang 5. Bi€u db bao
momen vé trén hinh 11a. Trén hinh 11b th& hién cdch vé& chdng cdc bi€u dd thanh phan
M, = Mg + M, '

Hinh 11b cho hinh &nh chi tiét hon ve M va M_. trong doan gin g6i B. Dung bifu dd
hinh 11b sé xdc dinh mémen mép gbi va dé déc bi€u dd chinh xdc hon. Cung cd thé dat duge
sy chinh x4c bing cach tinh vA v& nhu & bang 5 va hinh 11a nhung phai b8 sung thém mét
vai tiét dién tinh todn trong doan gin géi B.

d} Xdc dinh mdémen 6 mép gdi

Xét gdi B. Theo hinh bao mémen thdy ring phia bén phai gdi B biéu dd M, it déc hon
phia trai, tinh mémen mép bén phia phai & cd tri tuyét d6i 16n hon (h.12).

M,

T

-8481

20,124
—
— ()

Hinh 11.-Hai cdch vé biéu di bao mémen

D¢ d6c cia bidu db mémen trong doan gin gdi B

36,986 - 9,481
i= o1 13,097t;

http://vietham12h.com
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Ay =200 _ CRBRY RAM6a Ghaat Xay Dyng Phuong Nam
2 2 ’ ’
M,,, = 36,986 - 1,964 = 35,022tm.

AM
Sé& dung gia tri nay d€ tinh c8t thép tai géi. P Mmg
4. Tinh va vé bi€u d& bao luc cit ©
©
Tién hanh tinh todn nhu véi bifu dd bao :2,
mobmen ~ hes
8GO . — 8 | 3
QG - ﬂG! Qp| = ﬂP‘ ﬁf-=.f00
Hé s6 B cho & bang IV cua phu luc, céc . beosfo
trudng hgp chét tai 14y theo hinh 9, két qua 2100 J‘

tinh todn ghi trong bang 6.

Trong doan gitia nhip, suy ra luc cit @ theo
phuong phap mat cAt, xét cAn bing clia doan

dim.

Vi du véi Q, 9 gilta nhip bién s& cd

Hinh 12. So 43 tink Mmg

Q =@, -G =4,068-5,55 = -1,482.
Thong thudng doan giita nhip cd @ khd bé nén ¢d th€ khong ciin gquan tam nhidu.
Hinh bac luc cédt vé trén hinh 13.

Bdng 6. Tinh tokn va t8 hep ive cft

Doan Bén phai Giila B#n tréi Bén phai Gida nhip
So dd ysiA nhip bién gdi 8 gi g gida
B 0733 1267 10
Qg Q 4,068 1,482 -7,032 555 0
B 0.867 -1133 ]
Op o) 12,235 -1877 -15.589 0 0
B -0,133 0,133 10
Ops Q 1877 1877 1877 14,12 o
B 0689 431 1222
Ops 0 9,723 -4,389 -18,50 17,245 3133
Crrax 16,303 -3,359 -8,909 22795 3133
Crvin 2,191 -5,871 -25532 5,55 0

5. Tinh cd't thép doc

Hé s6 han ché ving nén a, = 0,62; A, = 0,42, 861lieu R_ = 90; R, = R’, = 2700 kG/cm?

a) Tinh vai mémen duong

Tiét dién chit T canh trong viing nén (h.14a) B2 rdng cdnh dung trong tinh todn

b, =b + 2, .

« C| 14y theo tri 88 bé nh4t trony ba trj s6.

58
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Hinh 13, Bi€u db bao luc cdt
- mot nita khodng cdch giita hai mép trong cia dam:
0.5(560 — 28) = 266 cm.

- mot phan sdu nhip dam: é— . 630 = 105¢cm.

A, =9.8 =T72cm.

b, =28 +2.72 = 172cm.
Gia thigt a = 4,5cm; A, = 70 - 4,5 = 65,5cm.
Tinh M_ = 90.172.8 (65,5 - 4) = 7616160 kGcm = 76,16tm.
Mémen duong 1on nhit M = 34,226 < M_. Truc trung hda qua canh.
Cé h = 8em < 0,2k = 13cm, cd thé dung cdng thic tinh ghn ding

M M M
e = R h, 05k | 2700 (655-4) 166050

: 3.422.600
O nhip 1: F, = 166050 — 20,61cm?.
: 2.012.400
O nhip 2: F, == =crt™ = 12,12cm?,

b) Tinh véi mémen 8m

Canh ndm trong ving kéo, tinh theo tiét dién chit nhat b = 28cm (h.14b) O trén g6i cot
thép dam chinh phai dat xudng phia du6i hang trén cung clia c6t thép dam phu nén a kha
14n. Gia thigta = 7,5em, A, = 70 - 7,56 = 62,5cm.

Tai g6i B 14y mémen mép gdi 35,022tm.
M 3502200

" Rbh P 90.2862,5
y=05[1 +v1-2.0356] =0,768

_ 3502200
a7 2700.0,768.62,5

= 0,356 < A_ = 0,42;

F

= 27,02 em?

Kiém tra ti s6 cot thép

27,02
#=9862,5

. 100% = 1,54%.
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Ti s6 c6t thép ndm trong pham vi hgp li.

Chon ¢6t thép nhu da ghi trong bang 7. O phia duéi I8y 16p bao vé 2,5cm, § phia trén lap
bao vé 3,6cm, tir chitu day 16p bao vé tinh lai & ghi d bang 7

" Bédng 7. Chon 8t thép doc cla adm

Tigt dign Fqom? - © chon c6t thép; dign tich, om? hy
Nhip bién 20,61 2d20 + 3d2s;, 2101 63,5
G6i 8 27,02 2022 + 4d2s; 2723 62,5
Nhip gida 12,12 C2dbz2 + d25 1251 66,2

6. Tinh todn c6't thép ngang
Kié€m tra digu kién han ché&
0,35R bh = 0,35.90.28.62,5 = 55125 kG.
Tri 58 ldc cat 16n nhdt 25,532t < 55,125.
Thdéa min didu kién han ché.
Tinh 0,6 R, bk, = 0,6.7,5.28.62,5 = 7875 kG.

Trong doan giita clda nhip ¢d tri 86 luc cit 5,871 < 7,875 nén khong cAn tinh todn c6t

ngang chiu cit. O moi doan gan g6i tua déu cé @ > 7,875 nén phai tinh toan c6t thép chiu
luc cat.

1,5 R,bh * 1,5.7,5.28.62,5
max T g - 25532

. Chon dai 98; f, = 0,503cm?, hai nhanh, khoang cach U = 20cm thoa méan céc digu kién
cfutao vabé hon U __

R, 4n 1700.2.0,503 A
gq =—4 fa _ = 85,5 kG/cm.
U 20

Kl;é'ﬁang chiu cét cia bé tong va c6t dai trén ti&t dién nghiéng nguy hiém nhit la
Qg = VBR bR 7§y = 62,5 VET5.28.85,5 = 23687kG
O g8i A va bén phai gdi B c6 @ < Q,,, bétdng va cbt dai di kha nang chiu cit, khéng céin
tinh todn c6t xién. Tai nhitng viing nay né&u cd c6t xién chi la do 1gi dung udn cét doc.

Tai bén trai g6i B cd @ > Q,,, cAn tinh todn cbt xién. Trong doan dAm dai 2,1m, dy kién
dat hai 16p c6t xién nhu trén hinh 14c.

C6t xién s& do c6t doc & nhip bién uén 1én géec a= 45
Trong doan dam dang xét, lue cht 1a hang s6, déng thdi xem gan ding la tiét dién nghiéng

nguy hi€m chi cat ‘qua mot 16p cOt xién va nhu vay.

25532 - 23687
F,=F,= _9- 9 - = 1,2cm2.
R, sina 2150.0,707
G:é trj F, tinh dugc la kha bé vl vay khong cin thiét phai tinh chinh xdc (xem tiét di¢n
nghiéng cét qua hai 16p c6t xién).

= 48cm.

| http://vietham12h.com
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7. Tinh todn cd't treo

O ch6 dam phu ké 1én dam chinh cn c6 c8t treo dé gia c6 cho dAm chinh. Luc tap trung

do dam phu truy2n cho dam chinh la
P, =P + G, = 14,142 + 4,55 = 18,662t.

14
____.;iz,_.,,m FI’ 50 'L
. - 4=
Y 2 /%Tt . *@1\ 2029 H H\ 2 @ L
QY ol el Frs | @ 7
| "Q*EIT =
MOMEN . [owa | < i
DUING ' ) _
2 - ]& E_m rr_Tzs‘ 54 \25[ 56 1 im'l ‘LJ&' ]a! 61 | 35
{h — —— _ ﬂt ) S #_7,‘___+ i R e | ]
y NN ‘ B L S i‘
o AN
MOMEN % L L_,_,,_; 1L W L #
AM |28 KicH THUOT GHI THEQ DON VI Crm B

Hinh 14. Sa db tinh c&t doc va b8 tri 51 xién

Cét treo dubc' dat dudi dang cdc cét dai, dién tich cin thigt

P, 18662 )
= = = 8,88cm’,
R, 2100

a

Diing dai ®8, hai nhanh thi s6 lugng dai can thiét la

bat méi bén mép dani phy nam dai, trong doan

hy=hy - hdp = 70 - 45 = 25cm, khodng cdch gitta cac dai 1a 6em.
8. Cilt, ud'n ci't thép va vé hinh bao vit liéu

B6 tr{ cac thanh thép tai cac ti&t dién chinh nhu trén hinh 15

2¢22
O = (5-#25

‘;L____. 5 %r ;l « _“—‘?']r' q =
2 B25 J e
Sl IIt Rk
_2_"’_2‘7_@ 16-SBT )
NHIP BIEN G418 NAHIP GIUA

Hinh 15. C&1 thép tai cdc tié1 dién chinh
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2) Tinh khd néng g;,gﬂgcty Hba Chat Xay Dyng Phwong Nam

Nhip bién, mémen duong, tiét dién chi T cdnh trong viing nén, be rong canh 172cm.

R, F, 2760.21,01
= = 0,058;
Rnbch0 90.172.63,5
x = ah, = 0,068.63,5 = 3,7cm < h_ = 8cm, ding trudng hgp truc trung hda nim trong cdnh
a 0,058
y=1- —=1- ——— =0,97.
2 2

M, = 270021,01.0,97.63,5 = 3 494 000kGem = 34,94tm.
Gé6i B, mémen am, ti€t dién chit nhat b = 28em, 2 = 62,5cm.

_ 27002728 _ o

%= 9028625 - 00T T U0
0,466

y=1- =5 = 0,766;

= 2700.27,23.0,766.62,5 = 3519800kGcem = 35,19tm.

0 nhung tiét dién khdc, sau khi cdt, udn c6t thép, tinh M 4 v4i nhitng c6t thep con lai
ciing theo dung 18i nhu trén. Vi méi tiét dién cén xdc dinh A theo cfu tao c6t thép tai tiet
dién dd.

Viéc cit, udn va tinh tedn tung d6 cia hinh bao vat liéu dugce dién giai trong bang 8

Béng 8. Khé néng chju lyc cia céc 11t dign

Tiét dign CBt thép; F,, em? ho @ y Mgy,
Nhip bién ’
b = 172cm 1+2+ 3 v 2101 em? 635 0,058 097 34,94
ubn 3con1+ 2 112 66,2 0,030 0,98 19,47
adi B 3+5+6+T; 27,23 62,5 0,466 0,766 35,19
b = 28cm ubn 6, cdn 3 + 5+ 7; 223 625 0382 0,81 30,48
Bén trai 8 ubn3con 5+ 7; 12,51 65,2 0,206 0,89 19,60
cht 5 con 7; 7.6 65,2 0,124 0,93 12,44
Bén phdi 8 un 6,cON3 + 5+ 7 30,48
ubns5 con3 + 7; 17,42 625 0,298 0,85 24,98
cdt 3 ¢con 7; 7.6 12,44
Nhip 2 4 + 5 12,51 66,2 0,033 0,98 2191
b =172 udn 5con 4 ; 7.6 66,2 0,02 0,99 13,44

b) Xdc dinh mit cét Ii thuyét ctia céc thanh

Beén trai gbi B khi cit thanh s6 5 kha nang chiu lyc ctia cde thanh con lai la My = 12,44tm
{(moémen Am). Theo hinh bao mémen thi tiét dién ¢d M = -12,44tm ndm trong doan ghn g6i B, &
dd cd d6¢ d6c cta hinh bao mémen la

36,986 - 2,458
i — e = 16,44 (don vi 1a t&n).

Ti6t dién c6 M = -12,44 cich tAm g6i B mot doan 1a
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36,986-12,44
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Vai X; = 1,49m dé6i chiu vdi so dd dy kién b6 tri c6t xién thdy rdng mat cit dé ndm
trong viing cd ¢St xién F,,. Theo bang 8 thi F,, 14 do u6n 2&25 tit dudi lén, F, = 2025 =
=9,82cm?,

Tinh doan kéo dai W. L4y Q bing d¢ dbc bi€u dd mdmen, bing 16,44t; g, = 85,5 kG/cm
da tinh. @, = 2150.9,82.0,707 = 14926kG.

0,8¢-@ 0,8.16440 - 14926
b SN
2q,4 2.85,5
20d =20.2,56=50cm > 2,2,

Liy W = 20d = 50cm.

Chi®u dai doan thép tit truc gbi B dén di€m cht thyc t&1a Z; = 149 + 50 = 199cm, l4y
tron 200cm.

Mait cAt i thuy&t thanh s8 5 nAm vao gilta doan udn xién thanh s§ 3. Trén HBVL thé
hién budc nhay tuong Wng & giita doan xién. Tung d6 budc nhay bing d0 giAm ctia kha nang
chiu luc do cét thanh thép: 19,60 - 12,44 = 7,16tm.

Tai tiét dién cd mémen am bang khong (trong pham vi doan giita nhip bién) dem cét I
thuyét hai thanh 88 7, sau d6 dung cét cfu tao lam c6t gia. Dién tich c8t gid t8i thi€u la:
0,1%bh = 0,001.28.66,2 = 1,85cm? diing 2012, dién tich 2,26cm?.

Theo hinh bao mémen, tiét dién cd M = 0 céch truc géi B moét doan X, = 2,84m, trong

+5.2,5=22%m;

4,676+2,458
ving nay d6 ddc bi€u d5 momen =—%51 = 3,35t.
Tinh doan kéo dai Wv4i @, = 0.
' 0,8.3350 '
W= + 52,2 = 26,6cm.
2.85,5

20d = 20.2,2 = 44cm. > 26,6.
Vay ldy doan kéo dai 44cm.
Doan dai cia thanh tir truc gbi B dén mit
Z, = 284 + 44 = 328cm;
Vi da tinh todn dd cho c6t thép chiu mémen, c8t gid chi hoan toan 14 cfu tao, do ¢ doan
c6t gia ndi chap vao thanh ®22 chi ¢in ldy theo efu tao d6i véi thanh dudng kinh bé.
10d = 10.1,2 = 12cm.

O bén phai gbi B, cAt c6t 6 3 14 2025 ufn ti nhip bién lén, kéo dai qua g6i, con lai hai
thanh s6 7 cé M,; = 12,44 tm d4 tinh. Tiét dién cd mémen Am M = -12,44tm ndm bén phai
g6i B cdch tryc g6i mot doan Z,. D6 dbc clia bi€u d6 mémen trong doan nay i = 13,097t da
tinh (khi xdc dinh moémen mép g6i). V6i M, = -36,986 ta cd

_ 36,986-12,44

X, = 13,097 = 1,87m.

Trong doan kéo dai ciia ¢6t thép khdong ¢ cdt xién nén

_ 0,8.13097

2.85.5 + 52,2 =T72cm > 20d = 44
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Ldy tron Z, = 260cm.
c) Kiém tra v8 ubn c8t thép

Bén trai g6i B, diu tién ufn cot 36 -6 (dang chiu mdmen Am & trén gdi) xudng lam c6t
xién. C6t nay duge dung hé&t kha nang chiu lyc tai ti€t dien mép géi tva (chiu Mmg), dd la
tigt dién truéc. Di€m bat dAu ubn cdch mép gbi tya 35cm.

Theo didu kién v& lyc cat:  35cm < U, = 48cm.

, h
Theo diéu kién v®@ mémen: 35cm >;°— = 31,2cm.

Tiét dién sau khi uén c¢6 My = 30,48tm. Theo hinh bao mémen, ti&t dién cd
M = -30,48tm cdch truc gbi B mot dogn x¢

36,986-30,48
X, =—"'"'164—4,“ = (,394m = 39,4cm,
(d9 d6e ctia bi€u dd mémen bang 16,44t, da tinh).

Tiét dién ¢ M = -30,48tm céch truc gdi mdt doan 39,4cm 14 ti&t dién sau. Di€m két thic
udn cdt thép cach truc g6i mot doan 1a 106cm, nim ra ngoai ti€t dién sau.

Tiép tuc ki€m tra cho cot s8 3, k&t qua thé hién trén hinh 16.

Bén phai gdi B, diu tién udn cét s8 6 til trén xudng. O day khéng can c6t xién theo tinh
todn, viéc udn nay chl nham l¢i dung digu kién ¢6 th€ dé€ tang thém kha nang chdng cit cho
dam trong vung s4t gdi tya. Cd thé€ khong uén m% xdc dinh diém cét li thuy&t va doan kéo
dai W rdi d€ né thanh mot doan thdng. Cdch kiém tra c8t s6 6 uén & bén phai cing thyc
hién nhu ph&n d bén trai gbi B.

Xét viéc udn c6t s6 5 theo hai phia - udn tir trén xudng va uén tit dusi lén.

Uén c6t 86 5 tit trén xudng. Di€m bit diu ubn cach truc gbi B mot doan 114cm, di€m k&t
thic cdch truc g&8i B mot doan 175cm. '

Tiét dién trudc cia c6t s6 5 co
M =M, = 30,48tm (xem bang 8, M, trudc khi udn cét s6 5).
Tiét dién sau: M=M, =24,98tm.

Trén nhénh M, bén phai g6i B dng vdi cdc mémen vita néu, tim duge cac khodng céch
tuong dng -

x _36,986—‘30,48_049 — 4%em:

st =T 13,097 oYM =avem
36,986-24,98

Xgg =—13.007 = 0,92m =92cm.

Di€m bAt diu udn cach tiét dién trudc mot doan

h
114 - 49 = 65cm > ?" = 31,2cm.

Di€m ké&t thdc co khoéng cdch 175cm ndm ra ngoai ti6t dién sau véi x;, = 92cm. Thoa
mén céc quy dinh cho viéc udn cét doc.

Xét vide udn c6t s8 5 tir dudi lén. _
0 phia dudi c6t s6 5 duge st dung t8i da kha niang chiu lvc tai tiét dién ‘3 v6i mémen
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duong l6n nhat & nkpPR: 96 HARChA A% uaag ﬁ@g&r%ﬂmn 210 cm. Di€m

bAt dAu u6n cia c8t thép cdch ti6t dién trudc mot doan

h, 66,2
3bcm »— =—— = 33,1cm.
2 2

Sau khi u6n, M, = 13,44tm, trén nhanh M_,_cia hinh bao mémen & nhip gita tim
dugc tigt dién cd M = 13,44tm (mOmen duong) cdch truc gbi B mot doan

- (13,4445,424)210
20,124+5,424
(M., & g6i B bang -5,424tm, xem bang 5, hinh 11a).

Difm k&t thic uén cia cét s§ 5 tir dudi 1én cach truc gdi B mot doan 114em < 155em,
xét v& nhdnh M thi di€m ké&t thic da ndm ra ngoai tiét dién sau, théa méan quy dinh v2
udn c6t thép.

Kifm tra cdc chd udn khéc cia c6t thép doc duge tién hanh tuong ty nhu trén, két qua
thé hién trén hinh 16.

9. Ki€m tra neo c6't thép

Cét thép & phia duéi sau khi udn, 88 dugc kéo vao neo § géi déu bao dam lon hon 1/3 dién
tich c8t thép & gilia nhip.

= 1565cm

Nhijp blén 11,12 >1 21,01 = Tem?,

Nhip giita: 76>3 12,51 = 4,2cm?.

O g&i B phia nhip bién kéo vao 2020 + 25, phia nhip gida kéo vao 2622. Céc c6t nay
dat ndi chdng lén nhau mot doan t6i thi€u bang 20d, v6i d 1a trung binh dudng kinh c6t
thép O day 14y doan chp 1én nhau 46cm. Canh c6t 30cm, nhu vAy d3u mit c8t thép con

46-30
2

O g6i bién, doan dam ké lén g6i 34 cm, doan c6t thép neo vao g6i 3lem (trit 16p bao vé &
diu mit 3cm) thdéa man yéu ciu v8 neo c6t thép t6i thi€u 10d.

kéo dai qua mép cdt moét dean = 8cm.

V. Téng hop 88 liéu
1. Thé'ng ké c6't thép cho tirng cdu kign

S8 higu Dudng kinh . &8 lugng Chidu dai Téng chidu | Trong lugng,

C&u kién thanh mm thanh mét thanh, dai, kG
) mm m
1 2 3 4 5 6 7
7 8 216 2170 470 185,7
2 8 C 216 2840 614 2425
3 8 216 1230 257 . ou
Toan 4 6 224 2200 490 1088
bén s 6 1314 3010 3955 878
6 6 380 1380 525 1185
7 6 115 28000 3220 | 78
8 6 % 19000 304 67,5
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1 2 3 N 4 5 6 7
Mt ? % 4 5710 2284 36.
dam 2 14 2 6780 136 6,4
phy 3 14 4 7030 2812 34,0
4 1 4 10520 4208 508
5 12 6 5800 348 30,9
(8 dim) 6 14 4 3468 13,87 16,8.
7 14 2 8668 17,34 210.
8 12 4 3900 15,6 13,9
9 6 188 1290 2425 53.8
Mot 7 20 4 6660 26,64 65,7
dBm 2 25 2 6660 13,32 513
chinh 3 25 4 8250 33 Toer2
4 22 2 6740 13,48 398
{4 dam) 5 25 1 10800 108 416
6 25 2 3080 6,16 237
7 22 4 6740 26,96 805
8 12 4 3280 13,12 1z
9 8 132 1900 2508 55,7
2. Phiin loai cé't thép cho todn sdan
Nhém Al All
Dudng kinh, mm 6 8 2 " 1 20 ] ez 25
Trong Wong, kG 2286 752 405 122 288 263 481 975
3. Chi tié¢u sir dung vit liéu
Khéi fugng " Ham lugng thép
CHu kién Thé tich bé téng, m® . ¢t thép, trong tm3
kG bétbng, kG
Ban 4196 | 2385 56,8
Dim phy Vy=1598; ¥, = 20,23 2200 1087
D3m chinh Vy=1336; V, = 15,08 1988 1318
- Toan san Vg=713 6573 922

Chi thich: V', - thé tich phan sudn cua dim, tinh vdi chidu cao (h - hy). Dung ¥y dé tinh Ve
V, - thé tich d3m tinh vdi tiét dién b x h. Dang V, dé tinh ham lugng thép trong dim
Trong lugng thép tinh trén 1m? dién tich mjt san: 12,4 kG.

THI DY 2. THIET KE SAN C& BAN K& BON CANH

1. Ban don ké bdn canh

.+ dy 2.1, Thiss %€ Dan don ké ty do 1én bén tudng gach. Kich thudc tinh theo tryuc
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tuting 14 3,6 x 4,8m. Chitu day tudng 22cm. C4u tao mét san gdm bdn ldp nhu trén hinh 17.

Hoat tai tiéu chu&n 400 kG/m?, hé s& vugt tai 1,3. Dung b&tong mac 250, c6t thép nhém CIL
1. 8¢ liéu tinh todn
Bétong mac 250 cd cudng do tinh todn R, = 110, R, = 8,3 kG/cm?.
C6t thép nhém CI cd cudng do tinh todn R, = 2000 kG/cm?.
Dat i, = 3,6m; [, = 4,8m; chidu day cta tuing £ = 22cm.
L 4,8
Xéttisfr=-= =—— =1,33<2.
1 3,6
Xem ban chju uén theo hai phuong, tinh todn theo so dd ban ké bén canh.

Chon chidu day cia ban theo cong thite (1.2). V6i bAn don ké bén canh, 14y m = 40, hoat
tai 400 kG/m? thudc loai trung binh, 14y D = 1.

D 1
Tinh hb = -—ll =R . 360 = 9cm Chqn hb =9(:m
m E

Ot f==——==2 o |
. 3 R 1- GACH LAT 20mm

l N l .
| psp 220 | 2- VUA LOT 20mm
LA R 3~ BAN BTCT
. 4= YUA TRAT {0mm

by
! |
St
1 |
| N ‘
@t e

Hinh 17, So 46 san va c&"u tao miit san
Khoang cach noi giita hai mép tudng
l,=1-t=36-022 = 3,38m;
lp=1,-t=48-022 = 4,58m. 4
Nhip tinh todn x4c dinh theo trudng hop ca hai g6i ke ty do
[,=3,38+0,09 = 3,4Tm; '
{,=4,58 + 0,09 = 4,6Tm.

“Hoat t4i tinh toan P, = 1,3 . 400°= 520 kG/m?.
Xac dinh tinh tai tinh toan

- Gach 14t 2cm, y = 2200 kG/m? : 0,02 .2200 . 1,1 = 48,4;
- Viza I6t 2cm, y = 1800 10,02 .1800.1,2 = 43,2;
- Ban BTCT, 9em £ 0,09 . 2500 . 1,1 = 247,5;
- Vita trat lecm :0,01.1800.1,2 = 21,6

| " Cong: 360,7
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Tai trong toan phan g, = 520 + 360 = 880 kG/m?.
.2. Xdc dinh ndi luc
l, 4,67
Tinhtis§r =—— = — =1,34.
I, 347
V6ir = 1,34 tra bang 6.1, noi suy ra m = 0,066.
M,, = mq,l,,* = 0,066 . 880 . 3,47° = 699 kGm;
1 1
172 T 1347
M_, = 6,M_ = 0,557.699 = 389 kGm.
3. Tinh todn c6't thép :
Tinh theo trudng hop tiét dién chit nhat b = 1m.
Gia thist a_ = 1,5cm.
hy=9-1,5="T5cm.
Dy ki&n diing 6t thép dudng kinh 8mm.
h,,=175-08=8,Tcm.
Theo phuong canh ngan

M 69900
A=——s =—— =~ =0,113 < Ay = 0,30.
R bR 110.100.7,5

6

= 0,5657;

VoiA = 0,113 cd

69900 ,
y=094F, = = 4,95cm*;
2000.0,94.7,5
4,95
K =Too75 = 0:0066 = 0,66% > iy,

Chon ®8, khoang céch @ = 10cm ¢ F, = 5ecm?.
Theo phuong canh dai

38900
A= > = 0,078, y = 0,95;
110 .100. 6,7
389C0 )
F, = = 3,05cm*<;
2000 . 0,95 . 6,7
3,05 0,0045 = 0,45%
= = y = ’ o = .
# 100 .6,7 #min

Chon ®8 khoang cach a = 16cm véi F, = 3,14 em?.

- 4. Cd'u tao c6't thép

Cho ban ké 1én toan bg chidu day tudng, kich thudc cfu tao clia ban'ss Ia
L, =36 + 0,22 = 3,82m; SR
L, = 4,8 + 0,22 = 5,02m.

Chidu dai doan thing thanh thép theo phuong L, sgla: L, = 3820 -2 .20 = 3780mm.
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3780 + 2 . 60 = 3900mm.
Tudng tu, theo phuang L, ¢d L , = 4980 mm va chidu dai toan thanh la 5100mm.
Xét hai phuong an déat c6t thép
a) Phuong én dgt ddu (h.18)
Phuong ngang $8, a = 10cm, dung hét 51 thanh dai 3,9m.
Phucong doc ®8, a = 16cm dung hét 24 thanh dai 5,1 m.
T8ng dai: 51 .3,9 + 24 . 5,1 = 321m.

24 g8 C _ .
a 166 5148 ~
AR Ty o G R E NPT PR

TF""‘T‘““T > o
, |‘/ V7 g8 are |

<
i": ] e, Yirg AN
| 1 3600
L,l—-——— ——-—J_ 3820 )
l 5020 M L =50 3780 50m,

Hink 18. So 4B dift c6't thép d2u

b) Phuong 4n dgt khong déu

Nhan xét ring canh ctia ban kha l6n, d€ tiét kiém thép cé th€ dang cach dat khong déu.

Theo phuong ngang, trong doan giita rong 3,6m dat thép theo tinh todn ®8, a = 10em,
dung 36 thanh nhung ci cdch mdt thanh cd moét thanh cd mit lui vao cach mép gbi tya

0,11 = 0,1-. 347 = 0,347m, so véi cdt thép binh thudng, doan lui vao sé la:

0,347 + 0,22 - 90,02 = 0,547m.

Ldy tron 0,564m = 540mm. ‘

Dung 36 thanh, méi thanh ¢6 L = 3780 - 540 = 3240, chigu dai toan thanh 3360mm,
cdc thanh dat so le nhau nhy trén hinh 19a.
5,02-3,6

Trong doan hai bén, mé&i bén rong: 2

= 0,71m dit bén thanh, tinh dugc khoang :
cach a = 18cm, chidu dai cde thanh nay ldy la 3,9m. -

Kiém tra xem doan dit c6t thép thua cd /i bang bac nhiéu. Theo quy ude, mdc d€ xdc
dinh [, trén g8i tya iy theo méc xdc dinh [, (cAch mép g6i mét doan 0,5 Ay = 45mm).

V6i S = 710mm, tinh [, = §- ¢ + 0,54, = 710 - 220 + 45 = 535mm

1 3470
I < E'lll =T— = 578mm. tj

Theo phuong dai, trong doan 2,4m, & giita dat c6t thép theo tinh toan ®8, a = 16cm,
dung 16 thanh. Dung cde thanh dai L, = 4980 - 540 = 4440mm (dai toan bd 4560mm) dit ;
~ xen k&, so le nhau nhu c6t theo phuong ngang. S8 c6t phia dudi kéo vao neo trong géi tua
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bao dam khong it hon'bathanh trong méi mét.

3,82-2,4
Trong doan hai bén, méi bén rong: —a = 0,71m dat 3®8, tinh duge khodng cich
~ 23em, cdc thanh nay deu dai 5100mm.

" T@ng chidu dai cdc thanh thép theo phuong &n b

36. 3,36 + 8.3,9 + 16.4,56 + 6.5,1 = 256m.
So vdi phuong 4n dat déu tist kiem duge

321-256
331 % 100% = gO%.

a) }4" ) 540
Warl = 347 |2

12 . 60 Y
24 a700.

b 710 .

‘{ 4¢8 180 @1 g8al0o @ ?‘h;?

J240

Jn & F [ ® & & & o o @ .T'j
_/// Q\fﬁb :45 _,-_,l-ég CAT 2‘2
. R/ |
710 '
C . 8 alsg
4 230 | 230 _ 230 | 160 . 160 L

R

VAN 56 7RI THED THEG PHUGNG CANH DA

Hinh 19. So dd 4 c&1t thép khong déu

2. Ban lién tuc ké bdn canh

Thi du 2.2. Thiét k& ban san cho trén hinh 20. Theo chu vi ban ké 18n tudng chiu lue day
22¢m, 9 gitta cd dam da. Kich thudc trén mat bing 14y dén truc tudng. Cdu tao mat san gbm

nam 16p nhu trén hinh 20. Hoat tai tidu chudn 150 kG/m?2, hé s§ vugt tai 1,4. Dung bétong
madc'150, c6t thép nhdm Al

1. 8¢ ligu tinh todn

Bétong méc 150 c6 cudng do tinh toan R = 65kG/cm?

C6t thép Al ¢ R, = 2100 KG/cm?,
I, 42
batl{, =3m;, = 42m;r =— =

i 3
1
Cd béan ké b6n canh, lién tuc theo phuong ;.

=14<2.

Chon kich thudc ban so b6 theo cong thie (1.2) véi m = 42, D = 0,9 (tai trong nhe)
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Tinh &, =33 3G0 = 6,4cm. Chon 2, = Tem.

Dam d8 & giita ban cd nh;p Iy =4,2m,

Tinh so b6 chitu cac A =1—12- 420 = 35cm, chon & = 35cm, b2 rong dam & = 20cm. Chidu
day tudng 22cm.

Xac dinh nhip tinh toan.

Khoang cdch tif mép tudng dén mép dam:

22 20
300 - ) = 279¢cm
F
@
! || %T GACH LAT 20mm
! b ! 6,
l l I ¥z 2200583
| i ! 220 2 YA wr rzégagm
220 i | o~ =
T odi 1! T L0P VAT L1Ey CACH
! E S | AM. 169mm Y = 1200
] __“'L___J BAN BTCT
B } e

ﬁwmm i)

l/(/f4 7'/?/17 7 RAN
18 mm

Hinh 20. So 43 sin va cdu tao milf sén

Nhip tinh todn theo phuong canh ngén

I, =279+ 05 .7 = 282,5cm, 14y tron 283cm.
Nhip tinh to4dn thec phuong canh dai

l,, =420- 22 + 7 = 405cm.
T4i trong tinh todn. Hoat taip, = 1,4. 150 = 210 kG/m?
Tinh tai tinh todn: (kG/m?)
- Gach lat: 0,02 . 2200 . 1,1 = 48,4
- Vita 16t: 0,02 . 1800 . 1,2 = 43,2
- L6p cach am: 0,1 . 1200, 1,2 144
- Ban BTCT: 0,07.2500.1,1 = 1925
- Vifa trat: 0,01 . 1800.1,2 = 21,6

Cong : 449,7 kG/m*®
L4y tron g, = 450 kG/m?.
Tai trong todn phin g, = 210 + 450 = 660 kG/m
2. Xdc dinh néi luc

So db tinh todn 6 ban vé& trén hinh 21. Trén ba canh ké ty do, mémen bing khéng. Trén
so db ed: mdmen duong theo hai phuong M, M,, mbémen 4m My, .

112 4,00
r=—— =—— =143.
i, 2,83
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Dung phuong 4n b6 tri cot thép ddu trong méi phuong.
Phuong trinh tinh todn momen

ol Bl - Ly

12
L4y M, lam én s6 chinh, v& phai cia phuong trinh tré thanh [(2 + B)), + 26, ,IM, =
=[(2+1).4,05+2.0,6.2,83IM, = 15,546M . .
' V& tréi cia phuong trinh s

= (2M| + Mg, + 2M,1,,.

660 . 2,83% (3 . 4,05 - 2,83) 4, 5
= 4105,36. T A — -~
12 N 4
| | ’ | B
4105,36 | | My [
1 =15,546 ~ 204 kGm S | - Mar
. N T
M, = 6M, = 0,6 . 264 = 158,5 kGm o | ;
: ~
Mg, = B.M, = 264 kGm (m6men 4m) l 2
Bi 1 AZ_J_ Lo _4_

3. Tinh todn c6't thép

Cét thép chiu mémen Am dit phia trén,

1 .
vudng gdc vdi dAm giita. Dy kién ding 6, @'NMH
16p bdo vé lem, a, = 1,3em, A = 7-1,3 = A,
=5,7cm.

M " 26400
‘Rph?  65.100.57

Hinh 21. S¢ 45 tinh todn 6 ban
= 0,125 < A, = 0,3;

y=0,5 [1+ v1T-Z70,125] = 0,93;

M 26400 2
F, = = = 2,37cm*;
R yh 2100.0,93.5,7
257 0,0041 = 0,41%
= — = =4, > .,
# = 00, 5,7 Hmin
chon @6, f, = 0,283cm?,
0,283 . 100
Khodngcichg = ———— = 11,94em
2,37
0,283 . 100 5
Chona = 12cm, F, = —12— = 2,358cm”.
2,37 - 2,358
Thigu hut: —7— . 100% = 0,5%.

Tist dién giita nhip chiu mémen duong M, cing dugce tinh todn véi A = 5,7cm,
M = 264 kGm va 14y két qua nhu vira tinh, 6, @ = 12cm.

http://vietham12h.com



Céng ty Hoa Chéat Xay Dwng Phuwong Nam
3. Tdi trong '
Trong lugng ban than dim g tinh thém ca 16p trdt day lcm, chu vi trat 77cm
&, =0,2(0,35-0,07) 2500 . 1,1 + 0,01. 0,77 . 1800 . 1,2 = 170 kG/m.
Tinh tai ti ban tuy®n vao dudi dang phan b theo hinh thang v6i tung 46 16n nhat
8, = 8y}, = 450 . 3 = 1350 kG/m.
Hoat tai do ban truy®n vao diing cd dang hinh thang véip, = p, !, = 210. 3 = 630 kG/m.
g, = g, + P, = 1350 + 630 = 1980 kG/m. '
4. Noi luc |

Da&m don gian ké 1&n hai g6i ty do.
' 0,5, 1,5
=—— = 0,357.

Phan ndi lue do tai trong hinh thang, véi § = ) 3
2 ’

? 5 4,22 )
M,=q,— (3-48% = 1980 — (3-4.0,357") = 3624 kGm;
a a 24 24

L],-'—JmJ_ Zy %
- 1 @ B, =530%%"
et T L A e
l Ga = 1350
jamaNsas amEm YT Tl 1|ur1——ya=f70*%
55m [ L2 1 18m
A [ =420m

&

-+

' I

m ﬂTﬂTrrmk' r M=4000k6m
W

FOITAG

&

Hinh 23. So db tink todn dam

q,! 1980 . 4,2
Q, = 1-f)= — (1-0,357) = 2674 kG.
2 2
Phin ndi luc do tai trong phan b6 déu g
170 . 4,2°
M, =———— =375 kGm;
' 8
170 x 4,2
Q= — = 357 kG.

Néi luc t8ng cong:
M = 3624 + 375 = 3999 kGm, 18y tron 4000 kGm.

Q = 2674 + 357 = 3031 kG.
http://vietham12h.com



s.cotmepdoe  CONG ty Hoa Chat Xay Dung Phuong Nam
Xét ban cing lam vise voi sudn teo thanh tist dien chit T. DAm chju mémen duong, cdnh

1
trong vung nén - L&y d6 vuon cia canh C; = 94, = 63cm (nhd thua —6-1 va mét nia khoang

cdch giita mép dAm va mép tuéng), 1y trdon C; = 60cm.
BE rong cdnh ding d€ tinh:b_ = 20 + 2. 60 = 140cm.
Dy kign a = 3,5cm, A = 35 - 3,5 = 31,6em.
M. =Rpbh_ (h, -0,5h)=65.140.7(31,5-3,5) = 1783600 kGem = 17836 kGm

Cé M = 4000 < M_. Truc trung hoa qua cénh

M 400.000

A= - = - =0,0443 < A, = 0,42
Rbh.Z  65.140.315

y =105+ v1-2.0,0443) = 0,97.

M 400 000 R
F,= = = 6,23cm?;
R.yh, 2100.0,97. 31,5
623 100% = 0,99% >
= ———— = 0, > s
#= %0 816 Hmin

Chon 2920, F, = 6,28cm?.
L4y lp bao vé 2,5cm, tinh lai duge

2
a=25+ -? = 3,5cm, gidng nhu da gia thiét.

Cé6t gia c#u tao trong viing nén chon 2012,
6. Cé't ngang
Ki€m tra di2u kién han ché&
0,35 R, bh_ = 0,35.65.20 . 31,5 = 14332 kG.
Cd @ = 3031 < 14332. Théa man didu kién han ché
Ditu kién tinh todn
0,6 Rbh =0,6.6.20.31,5 =2268 kG
@ = 3031 > 2268 - Chn phai tinh c6t thép ngang.
1,5Rbh* 1,5.6.20.315
nax = = = 58 cm.
Q 3031

Chon c6t dai theo diu kién c4u tao, hai nhdnh, ®6, f, = 0,283cm?, khoang cdch
u = 15cm.

U

R 4nf, 2100.2. 0,283
v 15
Kha nang chiu lue cia 6t dai va bétdng:

Qup = VB8R bh Zq, = 31,5.8 V8.6 .20 = 7808 kG
http://vietham12h.com
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5. Cotmepdoe  CONG ty HOa Chat Xay Dywng Phuong Nam
Xét ban ciing l1am vige v8i sudn ta'o thanh ti&t dién chit T. DAm chiu mémen duong, canh

1
trong viing nén - L&y d6 vuon cia cédnh C| = 9k = 63cm (nhé thua El va mét nia khodng

cdch giita mép dim va mép tudng), 1y tron C, = 60cm.
B2 rong canh dung dé tinh: b, = 20 + 2. 60 = 140cm. .
Dy kién a = 3,5cm, A, = 35 - 3,5 = 31,5cm.
M_=Rbh_(h -0,6h)=65.140.7 (31,5 - 3,6) = 1783600 kGem = 17836 kGm

Cé M = 4000 < M_. Truc trung hda qua cdnh

M 400.000
A= > = 3
Rph?  65.140.815

= 0,0443 < A_ = 0,42

y=05(1+vT1-2. 0,0443) = 0,97.

M 400 000 )
F, = = = 6,23cm*;
R yh, 2100 .0,97 . 31,5
823 100% = 0,99% >
- = {, > i
# 20.31,5 . Hmin

Chon 2920, F, = 6,28cm?,
'Ly lap bao vé 2,5cm, tinh lai duge

2
a=25+ —2—— = 3,5cm, gi6ng nhyu da gia thigt.

Cét gia cfu tao trong ving nén chon 2012,
6. Co't ngang
Kiém tra digdu kién han ch&
0,35 R bk, = 0,35 .65 .20 .31,5 = 14332 kG.
C6 @ = 3031 < 14332. Théa man ditu kién han ch8
Digu kién tinh todn
0,6 R.bh = 0,6.6.20.31,5 = 2268 kG
@ = 3031 > 2268 - Chn phai tinh cdt thép ngang.
1L5RDbR > 1,5.6.20.31,5

U = = 58 em.
max Q 3031

Chon c6t dai theo di2u kién cdu tao, hai nhanh, ®6, f, = 0,283cm?, khoang cdch
u = 15cm.

R..n 2100.2. 0,283
gy = —2 fa _ = 64 kG/cm.
u 15

Kha nang chiu luc cia c6t dai va béténg:

Qq, = VBR A g, = 31,5 .8 V8.6 .20 = 7808 kG
http://vietham12h.com
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam
Co @ < Q,,- Cét da1 va béténg di kha nang chju luc cAt.

Dat c6t dai v6i U = 15cm trong doan (1/4) = 1,05m ghn g8i tua (néu k€ ca doan dAm ké
trén g6i thl doan dit dai day 1a 1,05 + 0,11 = 1,16m)

Trong doan gitia dam, cd @ = 1515 kG < 2268, riéng bétdng du kha nang chju cat, dat
cét dai thua hon, véi U = 25cm.

C4u tao dAm th& hién trén hinh 24.

12
/g’—“ﬂ—@ 0 #6q 20 (3) O

L ra

/l - = (\3 2 p‘ﬂ
el _ ()28
;%nm

] 2160 — ) 240

EDAl a15p

—

70

el
B AY/

; 2L |
8PAI 2580 DA/ a 150 B
4420

204

- 4
MAT CAT

Hinh 24. Cdu tgo c&t thép cia diim

http://vietham12h.com
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Céng ty Hoa Chéat Xay Dung Phwong Nam
PHU LUC

_ Béng I Bdng tra dijn tich va trongllncng clt thép

P, Digii tich it didn ngang, cm? - ing véi s& thanh Trong lueng | @,
mm im, - mm
kG
1 2 3 4 5 6 7 8 9
6 0,283 0,57 0,85 113 142 170 198 2,26 2,55 0,222 6
8 0,503 100 151 2,01 251 3,02 3,52 4,02 4,53 0,395 8
Ly 0,785 157 2,36 3,14 392 4,71 550 6,28 7,07 0,617 10
12 1131 2,26 339 452 5,65 6,79 792 9,06 10,18 0,888 12
14 1,539 3,08 482 6,16 7,69 8,23 10,77 12,31 13,85 1,208 4
15 201 4,02 603 8,04 10,05 12,06 1407 16,08 18,1 1578 16
B 2,545 5,09 763 10,18 12,72 - 15,27 1781 20,36 229 1998 18
20 3,142 8,28 942 12,56 15,71 18,85 2199 25,14 28,27 2,466 - 20
22 3801 76 14 15,2 19 22,81 26,61 30,41 34,21 2,984 22
25 4,908 9,82 14,73 19,63 2454 29,45 34,36 39,27 44,18 3,853 25
.28 6,158 12,32 18,47 2463 30,79 36,95 43,10 49,26 5542 4834 28
30 7069 14,14 21,21 28,28 3534 | 4241 4948 56,55 63,62 -+ 5,549 30
a2 8,042 16,08 2412 3217 40,21 4825 56,3 64,34 7238 6,313 32
36 10,18 20,36 30,54 4072 50,9 6108 7126 8144 9162 799 36
40 12,56 25,12 3768 50,24 628 7536 87,92 10,4 13,0 987 40
Bédng Il Béng tra didn tich c&t thép cla bdn

Khoiang Dudng kinh cdt thép, mm
cach,

cm 5 6 €/8 8 8/10 10

7 2,81 4,04 5,61 719 9,20 121

8 245 3,54 4,91 6,29 8,05 9,81

9 2,38 314 4,37 5,59 7,16 872

10 196 2,83 393 5,03 6,44 7.85

1 178 2,57 3,57 457 585 7,14

2 163 2,36 327 419 5,37 654

13 151 218 302 387 495 6,04

14 140 202 281 359 460 561

15 131 189 2,62 335 4,29 523

16 123 177 2,46 i 4,03 491

17 115 166 2,31 296 379 4,62

18 109 157 2,18 279 3,58 4,63

19 103 149 207 2,65 3,38 4,13

20 0,98 141 196 2,50 3,22 392

P

78
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~Bang 1. H¥ 38 a8 tin

Conqt y Héa Chat Xay Dun

urig 49 bifu dB bao m&men cle

Phwon
m phy d3u ohip tinh theo 50 d3 khé&p ddo

_{ding vdicong thite 3.3 va hink 3.3)

Nam

Tiét dign 1 l 2 | pazsl | a 4 | eomn ‘ 7.8 12 TA
N T 1
Gia tri 3 d&
vé nhanh M 0065 | 009 § 0091 | 0075 | 0020 { 001 0,058 0,0625
Dim M = 0 cach cAc mép gbi gilla ma1 doan 0,350
Céc tidt dign ghi 0,425 0,512 khodng céch tinh 10 g&i tya bén trai
ti 58 Gid 1i - 100 8 dng vdi vi tri tiét dign Hé s8
< 05 100 22 24 -0,40 0,30 -2,80 0,167
1 20 8 09 140 130 130 0,200
15 26 0,30 0 20 190 0,40 0,228
2 30 0,90 06 24 23 03 0,250
25 33 120 09 27 25 06 0,270
3 35 16 14 29 28 10 0,285
4 38 21 18 ‘32 30 15 0,314
5 40 24 21 34 33 18 0,333

Chii thich: 1- d€ cc hé s6 § 14y gid tri cho trong bang chia cho 100 va déi d4u;

ti s8 P /g4

3- Dung § nhu trén d€ vé nhdnh M.

: 1
2- O tist dien 5 cd B = -

14

- 0,0715 va g tidt dién 10 c6 f = - 1/16 =

cua bi€u db bao

- 0,0625 cho moi

Bang IV. H§ 8 ai tinh noi lue -‘_rong diim llén tyc d¥u nhip chiu tdt trong tdp trung P, tinh theo $o dB ddn hB!

M =oPl; Q = P

Aarlr\memjyrjme § 4 o + § £
(1 2 3 4 (4 &4
1%/3].2/3[{(3 AE;Z/JALZ/;T/ l ‘ L ’?’
NHIP T NHIP 2 NHIP 3 1 NHIP 4 1

PR TP TR TR TWENY,
6 J £ Ml *,x:i-*-;—s“-s—zf” T T ST

HH
T E—E R CSA
e ity 4t

da AR 155*“1‘*_*1_& A A = AHA
¢ A x—n—atin £ x—x i 2

http://vietham12h.com
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Céng ty Hoa Chéat Xay Dung Phuwong NamTié bing IV

5¢ | 59 db| Céc nhip H8 s8 o tai céc tidt didn Hé s8 8 tai céc doan
pd Tal |cé tai . Bén Il.B&n | IV.Bén | VI Bén
DEm | treng | trong 1 2 B 3 4 C phai A tr4i B phai B trai C
—— ¥ 1 '
HAI a [1va2 0222 O0mM -0333 Om 022 0 0,567 1,333 1333 -0867
NHIP| b |1 0278 0222 -0%67 -0 005 O 0,833 1167 0,167 067
BA ¢ [123 0244 0156 -0267 0067 0067 -0267| 0733 1267 1,00
NHIP| d |1va3 0289 0244 -0133 -0,133 0,867 1133
e |2 -0044 0089 -0133 0,200 0,200 -0,133 0,133 1,00
g l1vd2 031 008 | 0689 431 1222 -0778
h |3 0044 0,178 0044 0,222
BON! i |t234] 0238 _0143 -0286 0079 Om 080 0714 -1286 1,005 0995
NHIP[ k [1vaa 0286 0238 -043 0127 D11 -0095| 0857 1143 0,048
2va4 | -0048 -0,005 -0,43 0206 0,222 -0,095| -0143 -0,143 1048 0,952
m |12vad -0,321 0048 | 0679 1321 1274 0,726
n l2vas 0,031 -0,063 -0,095 0286 | -0095 -0,095 0810 119
o |1vaa 0,190 00951 081 119 0,286 0,286
p |3 0,036 0143 0036 0,187
- Bang V. Che hd 18 dd tinh tung.d8 cda hinh bao 28] lye dhm Hbn tyc
chiu tdi trong tép trung gBm tinh té) G, hogt td1 P
(sd dd d3m d4 cho d bang IV)
M, =a,Gl+aPl; M, =aGl-aPl
Quax = B,G + B.P; @y, = B,G - B,P
DAM HAI NHIP
Hé 88 mémen Hé =8 Iyc cit
Tigt
dién x/! ' a, a, l ay Doan ﬁo J B4 t B
' T L —
A 0 0 0 0 j
1 0,333 0,2222 02778 0,0556 I 0.6667 08333 0,1667
2 0667 0,111 0,2222 0,111 [ -0,3333 0,2407 0,5741
0,857 -0,1430 00 11430 M 13333 0 13333
B 1 -0,3333 00 0,3333
DAM BA NHiP
A 0 0 0 0 i 0,7333 0,8667 01332
1 0,333 0,2444 0,288% 00444
2 0667 0,1555 02444 0,0889 I -0,2687 0,2790 0,5457
0,849 -0,075 00377 o127
B 1 -0,2667 0,0444 0.am It 12667 00444 1311
1133 -0,1333 0,0133 01467
120 -0,0667 00667 0,1333 w 100 12222 02222
3 1333 0,0667 0,200 0,1333
15 0.0667 0,200 0,1333 v 0,0 05333 05333
80 http://viethnam12h.com




Céng ty Hoa Chéat Xay Dwng Phuwong Nam

DAM BON NHIP
Tigt
dién xll a, o, a, Doan Bo B4 Pz
A ) 0 0 0
1 0,333 0,2381 0,2857 0,0476 I 0,7143 0,8571 01428
2 0,667 0,1429 0,2381 0,0958
0,848 -0,0907 0,0303 01211 It -0,2857 0,2698 0,5555
B 10 -0,2851 0,0357 0,3214
1133 -0,140 0,0127 01528 | 11,2857 0,0357 13214
1,20 -0,0667 0,0667 01333
3 1333 0,0791 0,2083 0,1270 v 10953 12738 01785
4 1667 0,111 02222 0,1
179 0,000 0,1053 0,1053 ' 0,0953 0,5874 0,4821
1858 -0.0623 0,0547 0,170
c 200 -0,1905 0,0952 0,2857 Vi -0,9047 0,2858 0,1905
8éng VI Céc hd 88 d8 tinh toén cu kidn chiu u8n
@ Y A a J/ A
0,01 0,995 0,01 0,32 0,84 0,269
0,02 0,90 0,02 0,33 0,835 0,275
0,03 0,985 0,03 0,34 0,83 .0,282
0,04 r 0,98 0039 035 0.825 0,289
» 0,05 0,975 0,049 0,36 082 0,295
006 . 0,97 0,058 0,37 0,815 0,301
0,07 0,965 0,067 0,38 0,81 0,308
0,08 0,96 0,077 0,39 0,805 0,314
0,08 0,955 0,086 0,40 0,80 0,320
010 0,95 0.095 0,41 0795 0,328
o1 0,945 0,104 042 0,79 0,332
012 0,94 QN3 0,43 0,785 0,337
013 0,935 o 0,44 078 0,343
0,14 093 0,130 0,45 0775 0,349
015 0,925 0,139 046 077 0,354
0,16 092 0,147 047 0,765 0,359
0.7 0915 0,155 0,48 0,76 0,365
018 091 0,164. 0,49 0,755 0,370
- 009 0,905 0172 0,50 075 0,375
0,20 0,80 0,180 0,51 0,745 0,380
0,21 0,895 0,188 052 0,74 0,385
022 0,88 0,196 0,53 0735 0,390
023 0,885 0,203 0,54 073 0,395
0,24 0,88 0,21 0,55 0,725 0,400
0.25 0875 0,219 0,56 0,72 0,403
0,26 0,87 0226 057 0,715 0,407
0,27 0,865 0,234 0,58 0,71 0,412
0,28 0,86 0,241 0,59 0,705 0,415
0,29 0,855 0,248 050 070 0,420
0,30 0,85 0,255 0,61 0,695 0424
0.31 0,845 0.262 062 0,69 0428

R //Vi
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Céng ty Hoa Chat Xay Dung Phwong Nam

Bang Vil. Cudng’ dQ t(nh todn cda bl téng

Cudng d6 va ki higu Gié tri cudng db, kG/om? theo méc bdtang

150 200 250 300 350
Cudng dé chiu nén R, 65 80 10 130 155
Cudng d& chiu kéo Ry 6 75 83 10 11

Chi thich: Trong bang chl méi cho mot vai gi4 tri cuding 6 thudng dung khi thist k&
gan. Trong mot s6 trudng hop thidt k& tuong, khung, cét... cin phai giAm bdt cutng d6
tinh toan bing cdch nhan véi hé s6 ditu kién 1am viéc - xem qui pham va gido trinh.

Béng VI Cudng d tinh toén ciia mét val loal c8t thép thudng diing, kG/em?

Cuédng d6 chiu Cudng dé chiu Cudng dé ding khi tinh cét
Loai c6t thép Kéo Ry, kG/om? nén R’,, kG/em? | ngang R,y Ry, kGlem?2
of 2000 2000 1600
cn 2600 2600 2100
Al 2100 2100 1700
A 2700 2700 2150
Al 3600 3600 2800

Béng'IX. H4 s& hen ché vang chiu nén cla bd téng

Cudng 46 tinh toan ’ Hé s8 a, Ung voi mac chiu nén
vé kéo cla cét cla batdng ning
thép. R, kG/em?
= 200 250 - 300 350 - 400 500
=< 3000 0,82 0,58 055 0,52
4000 0,58 0,55 0,55 0,50
L F.3 ‘¥
TAILIEU THAM KHAO

1. Nguyén Dinh C6ng, Ngé Th& Phong, Huynh Chanh Thién. Két cdu bétdng cot thép
(phan k&t cu nha cita). Nha xuét ban dai hoc va THCN, Ha Noi, 1978,

-2. Nguyén Dinh C3ng, Nguyén Xuan Lién, Nguydn Phdn Tdn. K&t cfu béténg c6t thép.
Nha xufit ban xay dyng, Ha Noi, 1984.

3. Ng6 Thé Phong, Nguyén Dinh C8ng, Trinh Kim Dam, Nguyén Xuén Lién, Nguyén Phan Tén.
K&t cdu bétong c6t thép. Nha xudt ban khoa hoc va ky thuat, Ha Néi, 1990.

4. Tiéu chuén thigt k& k&t cdu bétdng cdt thép.

http://vietham1 2h.¢om
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Céng ty Hoa Chéat Xay Dung Phuwong Nam

MUC LYC

Lot n6l ddu ,
Phiin mft - Téng qudt v® thiék k& sAn sudn toan khéi
1. Mot s8 v&n d& chung

1.1. Cdc b9 phan cla san sudn

1.2. Sy lam vigéc chia bdn

1.3, Tl trgng trén bdn san

1.4. Lya chen kich thuéc cdc bo phan san
2. Thiét k& ban loai dam

2.1. Mit bing san - 86 liéu xudt phat

2.2, Sa dd, cde bude tinh todn ndi luc

2.3. Tinh toén c6t thép

2.4, Chon va b8 tri c6t thép chiu luc

2.5. C6t thép chju momen Am theo cfu tao
2.6. C4t thép phan b6 - cju tao

3. Tinh todn dAm phu

3.1. So db tinh todn

3.2. X4c dinh tdi trong

3.3. Xdc dinh noi luc

3.4. Tinh c6t thép doc

3.5. Tinh c6t thép ngang

4. TInh todn dAm chinh

4.1. So dd tinh todn

4.2, Xdc djnh tdi trong

4.3. X4ac dinh ndi luc

4.4. Mtmen & mép gfi tya

4.5. Tinh c6t thép doc

4.6. Tinh c6t thép ngang

5, C4u tao cOt thép doc trong dAm chinh va ddm phy
5.1. Chon dudng kinh va sdp x&p c6t thép trong ti&t dién
5.2. BS tri ¢c6t thép dec dAm

5.3. Kha nang chiu luc cta tiét dién dam
5.4, CAt, uin, neo c6t thép

5.5. Hinh bao vat lieu

5.6. C8t thép cdu tao

6. San sudn ¢d ban k& bén canh

6.1. So db san

6.2. Xdc dinh ndi lyc trong ban

6.3. Tinh todn va cfu tao c6t thép ban

6.4. Xdac dinh moi luc trong dam_

6.5. Tinh todn va cu tap c6t thép clia dim
Phiin hai. Thi dy tinh todn

Thi du 1. Thiét k& san su¥n cd ban dam
Thi dy 2. Thi&t k& san c¢d ban k& b6n canh
1. Ban don ké bén canh

2. Ban lién tyc ké bdn canh

3. DAm san da ban ké bén canh

Phu luc

Tai liéu tham khao

http://vietham12h.com
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

BO MON CONG TRINH BETONG COT THEP
TRUONG PAI HOC XAY DUNG

SAN BETGNG COT THEP
TOAN KHOI

Chiu trdch nhiém xudt bdn : Pgs, Pts. TO DANG HAI

Bién tap : LE THANH DINH
Trinh bay ky thudt : TRAN KHANH
Trinh bay bia : THE DUC
Siza bdn in ; THANH LE

NHA XUAT BAN KHOA HOC VA KY THUéT
70 TRAN HUNG DAO - HA NOI

In 1000 cudn, khS 19 x 27 cm. Tai Nha in
Gidy phép xuét ban s6 : 1180 - 117 - 5/3/98

In xong va ndp luu chiéu thang 3 nam 1998
http://vietham12h.com





